Almost a century ago, Stilll ascribed impaired 'inhibitory volition' and 'marked inability to concentrate and sustain attention' to defects of moral control. Lately, our understanding of attention deficit disorders has shifted from disruptive hyperactive-impulsive behaviour in childhood to a new focus on inherited, often lifelong, impairments of many cognitive functions crucial for everyday life. The concepts of executive function and working memory are now widely discussed as models to understand the essential nature of impairments in attention deficit hyperactivity disorder (ADHD).
The combination of inattention, hyperactivity and impulsive behaviour in children is classed as a disorder when these behaviours are severe, are developmentally inappropriate and impair function at home and at school. These features are particularly evident in settings involving rules that restrict a child's behaviours and where the consequences of rule-breaking are delayed or trivial. The disorder is pervasive, has an onset in early childhood and is chronic throughout development. ADHD is now considered a developmental failure in the brain circuitry that underlies inhibition and self-control. This loss of self-control in turn impairs other important brain functions crucial for maintaining attention, including the ability to defer immediate rewards for later greater gain2. Such behaviours impair function when children display them substantially more than their peers.
ADHD involves two sets of symptoms inattention; and a combination of hyperactivity and impulsive behaviour. The specific diagnostic criteria for ADHD are in the American Psychiatric Association's Diagnostic and Statistical Manual (DSM-IV, 1994) and those for hyperkinetic disorder are in the International Classfication ofDiseases Manual (ICD-10, 1992 and 1993) of the World Health Organization. After decades of different operational definitions, DSM and ICD in their latest versions now recognize the same problem behaviours as the basis of the diagnosis, in almost identical sets of 18 symptoms. Though major discrepancies persist, they are explained largely by the definitions used rather than by geographic variations in the disorder. According to DSM criteria, impairment is present in about 5-10% of the general population, whereas ICD criteria would indicate only 1-2%. The ICD tradition restricts diagnosis to the full syndrome with limited comorbidity.
When comparisons are made within each level of the broad classification, one might expect the differences between countries to be small, but substantial national differences exist in rates of diagnosis and treatment. What is happening in the UK? In 1995, the number of children being treated with psychostimulants3 approached 6000, or 0.03% of all schoolchildren. In 1997, the number was about 10000, still less than 0.1%; yet the incidence of severe hyperactivity in the UK is between 0.5 and 1%.
Box 1 shows some of the core features of ADHD. Boys are more likely to develop this disorder and outnumber girls by as much as nine to one. Age of onset is often between 3 and 5; but in under 6s the diagnosis should be provisional, and some children do not develop symptoms until late childhood or even early adolescence. Once thought to lessen with age, the disorder can persist into adulthood. Hyperactive/impulsive symptoms usually decrease with age, but symptoms of inattention do not. The diagnosis of ADHD is based on clinical history, obtained not Box only from parents but also from teachers. Core symptoms must be adequately assessed both at home and at school. Rating charts have been developed which provide an approach for clinical documentation, but the results need to be confirmed by interview and interpreted with caution. Observations in the natural setting of the home or school are always advisable. At all ages it is important to seek and exclude evidence of comorbid conditions such as oppositional defiant disorder, bipolar disorder, stress, anxiety, depression and conduct disorders; a full clinical examination is essential. In a one-to-one relationship, hyperactivity may not be present. Many cases will require educational and psychometric assessment, especially if learning problems coexist. ADHD with associated conduct disorder, if not treated early, carries a high risk of later criminal activity. Over 30 years ago Rutter3 noted that hyperactivity lessened with age but was often replaced by antisocial behaviour and learning difficulties.
What is the biological basis of ADHD? Proposed neuroanatomical sites of dysfunction are in the prefrontal cortex, part of the cerebellum and the basal ganglia4; the neurochemical disorder involves dopamine pathways. In imaging studies Castellanoss and colleagues at the US National Institute of Mental Health found that the basal ganglia and the right prefrontal cortex, as well as the cerebellar vermis, were of subnormal size in ADHD children; and these are the very areas that regulate attention, awareness of self and time, and coordinate input from different regions of the cortex. Taylor and colleagues6, working with magnetic resonance imaging, argue that the pattern of spatially distributed grey matter deficit in the right hemisphere is compatible with the hypothesis that ADHD is associated with disruption of a large scale neurocognitive network for attention. They also suggest that the left hemispheric white matter deficits could be due to dysmyelination.
Work in twins7 has contributed to our knowledge of ADHD by showing a heritability approaching 80%/-in other words, the differences in attention, hyperactivity and impulsivity between people with ADHD and those without can be explained very largely by genetic factors. Brain structures affected in ADHD use dopamine to communicate with one another. Genetic studies8'9 suggest that people with ADHD may have alterations in genes encoding either the D4 dopamine receptor, which receives incoming signals, or the dopamine transporter, which scavenges released dopamine for reuse. Variations of these genes are being reported and larger studies are being undertaken.
What of treatment? Drugs that inhibit and regulate impulsive behaviours are thought to act by inhibiting the dopamine transporter, so increasing the time that dopamine has to bind to its receptors on other neurons. From numerous controlled trialsl0 in thousands of patients, a consensus has developed on use of methylphenidate and amphetamines. The clinical effect peaks within the hour after each dose and disappears within 4 hours, so medication must be given 4-hourly two or three times a day. Such compounds improve the behaviour of between 70% and 90% of children over the age of 5 years with ADHD. Children on medication are less impulsive, restless and distractible and are better able to hold important information in mind. They are more productive academically and seem to have more internalized speech and better self-control. They are able to make and keep friends more easily and their self-esteem slowly improves. Adjustment of dose and timing under medical supervision is essential for optimum individual management. The morning dose should be higher than the other two, which serve to maintain the therapeutic level for the rest of the day. The starting dose of methylphenidate is 0.3 mg/kg, increasing to 0.6 mg/kg (higher doses are seldom necessary). An alternative approach is to start with a low dose, 5 mg 4-hourly for two weeks, then increase the dose to 10mg 4-hourly with smaller increments at further two-week intervals until the desired response is obtained. The anorexia and insomnia that are usually experienced early in treatment can be managed by changes of dosage and timing. Growth retardation as reported earlier has not been confirmed, and my own records over 25 years show no evidence of weight lossindeed, weight gain has been a consistent finding. Nevertheless at every visit weight should be recorded. Addiction, another theoretical hazard, has not been documented. Abdominal pain, headache and tics rarely merit stopping medication. A rebound effect may be experienced towards the end of the day, and a small dose just before the medication wears off can prevent this, but medication after 4 pm should be avoided to prevent insomnia1. Can treatment be stopped at weekends and during short holidays? This depends on what the child will be doing, but if no academic pursuits are contemplated, then medication is probably not essential. Behavioural disorders at home in ADHD children may indicate the need for medication on most days in the year. Other stimulant drugs can be tried if methylphenidate does not achieve the desired effect but should only be prescribed by experienced practitioners. Regular follow-up monitoring is essential. Short-term treatmentl 1 in childhood does not improve long-term academic achievement or reduce later antisocial behaviour. A controlled investigation has indicated that clinical efficacy persists if treatment is maintained for 1 year or more.
In addition to drugs, psychosocial measures are widely recommended on the basis that multiple areas of impairment require multiple modalities of treatment. These methods are based on general principles of behaviour modification (reinforcement, punishment, stimulus control, and immediate rewards). Parents and teachers must support children with ADHD by anticipating events for them and breaking future tasks down into small and immediate steps; and the child learns techniques to overcome the deficits in self-control. There is a large body of published work on this sort of management. Unfortunately, in the UK there is a dearth of child and adolescent psychiatrists who could run such programmes. It is possible that multimodal treatment will give better long-term outcomes than pharmacological treatment, but controlled studies do not indicate that this is true of short-term benefits. Clinicians must tailor interventions in accord with family, child and school preferences. Children's views about treatment efficacy need to be considered: the prescription of tablets indicates that they are different and they may react negatively. But stimulant medication is at present the most effective way to modify their inattentive, impulsive and restless behaviour.
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Roots of violence
A generation ago, people could drive home from a party with scant thought to how much alcohol they had consumed. Today, such behaviour would be generally unacceptable. Similarly, attitudes to tobacco have changed, so that cigarettes are now smoked mainly in private if at all. For two days at the end of March, a multidisciplinary group met at the Royal Society of Medicine to exchange ideas on how another kind of behaviour can be made unacceptable violence. The focus was on the roots of violence in children and young people, and the conference was organized jointly by the RSM, the National Children's Bureau and the Royal College of Paediatrics and Child Health. Here I briefly review some of the themes that emerged.
EPIDEMIOLOGY
As judged by the number of offences recorded by the police, the UK has experienced a steady increase in crime since 1950, with robberies sixty times and rapes eleven times the 1950 levels by 19961. These trends are mirrored by the British Crime Survey, though its absolute figures are some four times higher (because not all crimes committed are reported, and not all crimes reported are recorded).
One way to look at the roots of violence is to conduct a follow-up survey from early childhood, and such a survey was the Dunedin Study in which babies born in 1972 were seen at age 3 and thereafter in alternate years2. Analysis shows that, when it comes to crime, there are two populations. One is the life-course-persistent group (about 5% of the sample), who even at age 3 are giving concern because of restlessness, emotional lability and deviant characteristics. In later life, a disproportionately high percentage of this group will physically abuse their partners or be convicted of rape, homicide or robbery. The second group is described as 'adolescent limited'. They show no abnormal features before adolescence but then become involved in crime (usually minor crime), which they give up as they get older and settle down3. In the first group, early intervention is important preferably before the age of 3. The second group need encouragement to pass as quickly as possible through their criminal phase-and they should be kept out of institutions where they might be indoctrinated by the persistent offender4. MEDIA Can films and videos and television programmes reinforce violent behaviour? Yes. Children at risk e.g. those from a
